INTRODUCTION
Over two dozen subspecies of the honey bee, Apis mellifera, occur throughout its old world range (Ruttner, 1988) . A subset of these races has been introduced to the new world over the past 4 centuries (Kerr, 1967; Morse et al, 1973; Sheppard, 1988) , although the effective sampling of races for some of the introductions was quite limited (Aeppler, 1922; Sheppard, 1988 (Michener, 1975; Taylor, 1985; Rinderer, 1986) . At that time the South and Central African honey bee race, Apis mellifera scutellata Lepeletier was introduced to tropical Brazil through both the inadvertent release of scutellata queens and deliberate distribution of African x European racial hybrids to improve Brazilian beekeeping (Kerr, personal communication, in Spivak et al, 1991) . Prior to the release of A m scutellata, neotropical A mellifera populations were poorly adapted to tropical ecological and climatological conditions and existed primarily in managed apiaries. The density of European-derived feral colonies during that period was apparently quite low (Michener, 1975; Taylor, 1988) . However, the success of the African honey bee introduction can be measured in the extensive and rapid range expansion that followed. Within 20 years the descendent "Africanized" honey bees reached their southern limits in Argentina (Kerr et al, 1982) , while their northward expansion continues in the southern US more than 35 years after the initial Brazilian introduction.
A number of hypotheses have been proposed regarding the mechanisms underlying "Africanization". These range from suggestions that genetic contributions by both races produce more or less "hybrid" populations, with the relative advantage of either race being dependent upon a number of ecological or behavioral factors (Kerr and Bueno, 1970; Michener, 1975; Rinderer et al, 1985; Rinderer, 1986) to the notion that expanding neotropical populations are maintained as a relatively pure African gene pool through natural selection, the effects of pre-mating isolating mechanisms or hybrid inviability (Taylor, 1985; Fletcher, 1991 or in recently colonized neotropical regions (Del Lama et al, 1990) containing a substantial pre-existing European population (Lobo et al, 1989; Hall, 1990 ; Moritz and Meusel, 1991) or virtually none at all (Hall and Muraldiharan, 1989; Smith et al, 1989) . When considered in the context of the current geographical range of bees with African-derived genetic characteristics, the heterogeneous nature of new world Africanized honey bee populations is not an unexpected result, although the phenomenon of Africanization and the "Africanized" population has sometimes been more narrowly defined (Hall, 1990) . As the geographic range of the Africanized honey bee has expanded, the most recently occupied regions undergo a transition to Africanization over a period of at least several years (Boreham and Roubik, 1987; Taylor, 1988; Rinderer et al, 1991 (Moritz and Meusel, 1991) . A large-scale allozyme study also revealed that populations of this region express significant levels of European-derived introgression, although morphometrically they are quite "African" (Lobo et al, 1989) . In (Kerr, 1967) 
Allozyme analysis
Ten individuals per colony were characterized for 3 enzyme loci, Mdh-1, Pgm-1 and Hex-1, known to be polymorphic in honey bees. Gene frequencies at these loci have been widely used in studies of Africanization and racial hybridization in the honey bee (Cornuet, 1982; Sylvester, 1982; Badino et al, 1983; Sheppard and McPheron, 1986; Spivak et al, 1988; Lobo et al, 1989; Smith et al, 1989; Del Lama et al, 1990 (Smith, 1988; Hall and Muralidharan, 1989; Rinderer et al, 1991) . Samples were run on 1% agarose gels overnight at 24 V and nucleic acids transferred to nitrocellulose filters using standard techniques (Southern, 1975 (Marusyk and Sergeant, 1980) to remove the salt. Radioactive probe was produced from this purified honey bee mtDNA using standard nick translation conditions (Maniatis et al, 1982) .
Prehybridization and hybridization of nitrocellulose filters occurred at 50 °C with standard solutions containing salmon sperm DNA and 25% formamide (Maniatis et al, 1982) . Hybridized filters were washed, dried and placed on X-ray film for 6-24 h for autoradiography. Fragment sizes were estimated from the autoradiographs using a digitizer and Bioscan software. . Samples that were outside of the 98% probability criteria were scored as "non-discriminated".
RESULTS AND DISCUSSION
Results of the allozyme survey are summarized in (Smith, 1988 ). An additional Eco-R1 polymorphism reported from Argentine and Mexican Africanized honey bees and known to occur in the honey bees of Spain (Sheppard, un- published observations) was not found. Recently Smith et al (1991) (Lobo et al, 1989; Del Lama et al, 1990 ; Moritz and Meusel, 1991) . Such seemingly incongruous conclusions in population genetics can perhaps be best explained by differences in inheritance and selective parameters influencing the various genetic markers (Sene et al, 1988) . Thus, while allozymes are presumed to be largely neutral, with respect to selection (Berlocher, 1984) Sheppard, un- published observations).
The validity of using African and European mtDNA frequencies to assess the genetic composition of Africanized honey bee populations rests on prior knowledge, or at least reasonable estimates, of relative population sizes (Page, 1989 
